Introduction {#sec1-1}
============

Carbamazepine, a first line antiepileptic belonging to the iminostilbene group, contributes to 46.9% of antiepileptic drug overdose in the United Kingdom.\[[@ref1]\] Overdose results in neurologic, cardiac and metabolic manifestations.\[[@ref1]\] We report the occurrence of recurrent and protracted hypoglycemia in the setting of carbamazepine overdose.

Case Report {#sec1-2}
===========

A 20-year-old pregnant woman at 26-weeks of gestation, on anti-epileptic therapy with carbamazepine presented with a history of consumption of 4000 mg (200 mg × 20 tablets) of carbamazepine. She denied concomitant overdose with other medications. Following gastric lavage at a local hospital, she was transferred to our hospital 4-hours after ingestion. At presentation Glasgow coma score (GCS) was 3/15, pulse rate was 138/min, blood pressure 110/70 mmHg and respiratory rate 25/min. Capillary blood glucose level was 109 mg/dl. Pupils were dilated 6 mm bilaterally and reacting to light. Deep tendon reflexes were sluggish and Babinski sign was negative. Rest of systemic examination was unremarkable. She was intubated for low sensorium. Multi-dose activated charcoal therapy (50 grams every 6 hours) was administered. She was shifted to the intensive care unit (ICU) for ventilation and monitoring.

Serum carbamazepine level was \> 20 μg/ml (therapeutic level 6-12 μg/ml). Hemoglobin was 8 g/dl and white count 15,200/cumm. Renal function, liver function test and coagulation profile were within normal limits. Six hours into admission she developed circulatory shock requiring fluid resuscitation and low dose vasopressors. Empiric antibiotic therapy was initiated, which was subsequently discontinued in view of negative cultures, low procalcitonin (0.34) and absence of a definite focus of infection.

On the third day, several episodes of hypoglycemia were observed \[[Figure 1](#F1){ref-type="fig"}\] which was managed initially with bolus doses of 50% dextrose for each episode and subsequently with an infusion of 25% dextrose. The infusion was given for 60 hours following which there were no further episodes of hypoglycemia. Other causes of hypoglycemia including drugs, renal or hepatic failure and sepsis were ruled out. Serum carbamazepine level on the third day was still elevated (17.3 μg/ml) and decreased to sub therapeutic range by the seventh day (2.97 μg/ml).

![Serial blood glucose levels after carbamazepine overdose](IJPharm-46-651-g001){#F1}

By day 7, she was extubated and vasoactive agents were weaned. Serum carbamazepine level showed a declining trend and normalized. At 2-months follow-up no further hypoglycemic episodes were documented.

Discussion {#sec1-3}
==========

Carbamazepine a drug used for the treatment of trigeminal neuralgia and epilepsy acts by preventing repeated firing of the neurons by prolonging the inactive state of the sodium channels. The maintenance dose is 15-20 mg/kg. Oral absorption is slow and variable due to poor water solubility. It is highly protein bound (75%) and is metabolized in liver by CYP 3A4. It is an inducer of CYP 3A4 and this auto-induction requires up-scaling of doses in chronic use.

Carbamazepine may produce rash and photosensitivity but serious idiosyncratic reactions such as drug-induced lupus and agranulocytosis are relatively rare.\[[@ref2]\] Acute overdose results in neurotoxicity and cardiac collapse. Neurological symptoms include ataxia, nystagmus, seizures, status epilepticus and altered sensorium.\[[@ref3][@ref4]\] Cardiotoxicity manifests as tachycardia, hypotension and ventricular extra systoles.\[[@ref5]\] Acute hypernatremia, a rare complication of overdose is due to inappropriate anti-diuretic hormone secretion.\[[@ref6]\] Hepatotoxicity, common with chronic use is rare in acute overdose.\[[@ref7]\]

Our patient had neurotoxicity and cardiotoxicity as evidenced by depressed sensorium and prolonged circulatory shock with tachycardia. Recurrent and protracted hypoglycemia, which our patient manifested, has not been reported following overdose. The mechanism of hypoglycemia was unclear. Although valproic acid can cause hyperinsulinemia,\[[@ref8]\] there is no evidence that carbamazepine impacts insulin levels. Thus possible mechanisms for hypoglycemia include increased insulin secretion, decreased gluconeogenesis, increased glucose utilization and storage or decreased glucagon release. Increased fetal glucose demand may have contributed to hypoglycemia; the absence of hypoglycemic episodes following recovery from the overdose however suggests other mechanism (s) for hypoglycemia. Measurement of plasma insulin levels may have helped in ascertaining the mechanism of hypoglycemia, however this was not done for our patient.

Conclusion {#sec1-4}
==========

Hypoglycemiamay be encountered in carbamazepine overdose. Clinicians need to be aware of this complication and monitor blood glucose in those who present with toxicity.
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